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�®¡ã¤®¢ ® â  ¤®á«÷¤¦¥® äã¤ ¬¥â «ì¨© à®§¢'ï§®ª § ¤ ç÷ �®è÷ ¤«ï ¢¨à®¤¦¥-
®£® §  ¤®¢÷«ì®î ª÷«ìª÷áâî £àã¯ §¬÷¨å ¯ à ¡®«÷ç®£® à÷¢ïï â¨¯ã �®«¬®£®-
à®¢  ¤®¢÷«ì®£® ¯®àï¤ªã.

� æ÷© áâ ââ÷ ¯®¡ã¤®¢ ® â  ¤®á«÷¤¦¥® äã¤ ¬¥â «ì¨© à®§¢'ï§®ª § ¤ ç÷
�®è÷ ¤«ï ª« áã à÷¢ïì, é® ã§ £ «ìîîâì à÷¢ïï ¤¨äã§÷ù § ÷¥àæ÷õî ¢ ÷¥à-
æ÷ «ì÷© ç áâ¨÷, §®ªà¥¬ , ¬ îâì ¤®¢÷«ìã ª÷«ìª÷áâì £àã¯ §¬÷¨å, §  ïª¨¬¨ õ
¢¨à®¤¦¥ï,   §  ¯à®áâ®à®¢¨¬¨ §¬÷¨¬¨ ¬÷áâïâì ¯®å÷¤÷ ¯®àï¤ªã, ¥ ¢¨é®£®
÷¦ 2b , b ≥ 1 .

�¤¥à¦ ÷ à¥§ã«ìâ â¨ ¤ îâì ¬®¦«¨¢÷áâì ¯®¡ã¤ã¢ â¨ äã¤ ¬¥â «ì¨© à®§-
¢'ï§®ª ¤«ï â ª®£® ¦ â¨¯ã à÷¢ïì,  «¥ §÷ §¬÷¨¬¨ ª®¥ä÷æ÷õâ ¬¨ ¢ ¯ à ¡®«÷ç÷©
ç áâ¨÷.

1. �®§ ç¥ï: mr { ä÷ªá®¢ ÷ æ÷«÷ ¥¢÷¤'õ¬÷ ç¨á« ; mr ≤ mr−1 ≤
≤ mr−2 ≤ . . . ≤ m1 ≤ n ; r , n { ¤¥ïª÷ ä÷ªá®¢ ÷  âãà «ì÷ ç¨á« ; N =

=
r∑

j=1

mj+n ; M = n+(2b+1)m1+. . .+(2br+1)mr ; X =(x, y1, y2, . . . , yr) ∈ Rn , ¤¥

x = (x1, . . . , xn)∈Rn ; y1 = (y11, y12, . . . , y1m1)∈Rm1 , . . . , yr =(yr1, yr2, . . . , yrmr )∈
∈ Rmr ; x(1) =(x1, . . . , xm1), x(2) = (x1, . . . , xm2), . . . , x(r) = (x1, . . . , xmr ) ; x(k, j) =
= (xk, xk+1, . . . , xj), k < j, y

(s)
j = (yj1, yj2, . . . , yjms), j < s ; (§¬÷áâ,   «®£÷ç¨©

á¨¬¢®«ã X , ¬ îâì á¨¬¢®«¨ E = (ξ, η1, . . . , ηr) ; Λ = (λ, µ1, . . . , µr) ); (X, E) =

=
n∑

j=1

xjξj+
r∑

j=1

mj∑
k=1

(yjk, ηjk) = (x, ξ)+(y1, η1)+. . .+(yr, ηr) ; (x(1), Dy1) =
m1∑
j=1

xjDy1j ;

(y(2)
1 , Dy2) =

m2∑
j=1

y1jDy2j , . . . , (y
(r)
r−1, Dyr ) =

mr∑
j=1

yr−1,jDyrj ; Dysj = ∂
∂ysj

, Π =

=
{
(t, X), t ∈ (0, T ], X ∈ RN

}
.

2. �®áâ ®¢ª  § ¤ ç÷. �®§£«ï¥¬® â ªã § ¤ çã �®è÷:

Dt − (x1, Dy1)− (y(2)

1 , Dy2)− · · · − (y(r)
r−1, Dyr )−

∑

|k|≤2b

ak(t)Dt
x


 u(t,X) = 0,

(t,X) ∈ Π, (1)

u(t, X)|t=τ = ϕ(x), (2)

¤¥
(

Dt −
∑

|k|≤2b

ak(t)Dk
x

)
u(t, X) = 0 { à÷¢ïï, à÷¢®¬÷à® ¯ à ¡®«÷ç¥ ¢ á¥á÷

�¥âà®¢áìª®£®; ak(t) { ª®¬¯«¥ªá®§ ç÷ ¥¯¥à¥à¢÷ ®¡¬¥¦¥÷ äãªæ÷ù; t ∈ (0, T ] ;
ϕ : RN → C { ¤®á¨âì £« ¤ª  ä÷÷â  äãªæ÷ï.

�®§¢'ï§®ª èãª â¨¬¥¬® ã ¢¨£«ï¤÷ ®¡¥à¥®£® ¯¥à¥â¢®à¥ï �ãà'õ äãªæ÷ù
ν(t, E) :

u(t,X) = (2π)−N

∫

RN

exp{i(X, E)}ν(t, E)dE, t > τ, X ∈ RN . (3)
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�«ï ¢¨§ ç¥ï äãªæ÷ù ν(t, E) ®¤¥à¦¨¬® § ¤ çã

Dt + (η1, Dξ(1)) + (η2, Dη

(2)
1

) + · · ·+ (ηr, Dη
(r)
r−1

) +
∑

|k|≤2b

ak(t)(iξ)k


ν(t, E)=0,

t > τ, X ∈ RN , (4)

ν(t, E)|t=τ = ψ(E), E ∈ RN , (5)
¤¥

ψ(E) =
∫

Rn

exp{−i(X, E)}dX. (6)

3. �®§¢'ï§ ï § ¤ ç÷ �®è÷ (4), (5). � ¤ çã (4), (5) à®§¢'ï¦¥¬® ¬¥â®¤®¬
å à ªâ¥à¨áâ¨ª. �÷¤¯®¢÷¤  à÷¢ïî (4) á¨áâ¥¬  §¢¨ç ©¨å ¤¨ä¥à¥æ÷ «ì¨å
à÷¢ïì ¬ õ ¢¨£«ï¤

dt=
dξ1

η11
= . . .=

dξm1

η1m1

=
dη11

η21
= . . .=

dη1m2

η2m2

=
dη21

η31
= . . .=

dηr−1,mr

ηrmr

=
dν∑

|k|≤2b

ak(t)(iξ)kν
. (7)

�ï á¨áâ¥¬  ¬÷áâ¨âì
r∑

j=1

mj + 1 à÷¢ïì, § ©¤¥¬® áâ÷«ìª¨ ¦ ùù ¥§ «¥¦¨å

¯¥àè¨å ÷â¥£à «÷¢. � à÷¢ïì dt = dηr−1,j

ηr,j
, j = 1, 2, . . . ,mr , § å®¤¨¬®

ηr−1,j = tηr,j + C1,j,r−1, C1,j,r−1 = const, (71)

  § dt = dηr−2,j

ηr−1,j
, j = 1, 2, . . . , mr , ¢¨§ ç¨¬®

ηr−2,j =
t2

2
ηr,j + C1,j,r−1t + C2,j,r−2 (72)

÷ â.¤. ö§ dt = dη1,j

η2,j
, j = 1, 2, . . . , mr , § å®¤¨¬®

η1,j =
tr−1

(r − 1)!
ηr + C1,j,r−1

tr−2

(r − 2)!
+ · · ·+ Cr−2,j,2t + Cr−1,j,1, (7r−1)

  ÷§ dt = dξi

η1j
¢¨§ ç¨¬® ξi, i = 1, 2, . . . ,mr :

ξj =
tr

r!
ηrj +

tr−1

(r − 1)!
C1,j,r−1 +

tr−2

(r − 2)!
C2,j,r−2 + . . . + tCr−1,j,1 + Cj . (7r)

�ªé® j = mr + 1, . . . , mr−1, â®
ηr−2,j = tηr−1,j + C1,j,r−2, (7r+1)

ηr−3,j =
t2

2
ηr−1,j + C1,j,r−2t + C2,j,r−2, (7r+2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,

η1,j =
tr−2

(r − 2)!
ηr−1,j + C1,j,r−2

tr−3

(r − 3)!
+ · · ·+ Cr−2,j,1, (72r−1)

ξj =
tr−1

(r − 1)!
ηr−1,j +

tr−2

(r − 2)!
C1,j,r−2 + · · ·+ Cr−2,j,1t + Cj . (72r)

�®áâã¯®¢® ¤÷©¤¥¬® ¤® j = m3 + 1, . . . ,m2, â®¤÷

η1,j = tη2,j + C1,j,1, ξj =
t2

2
η2,j + C1,j,1t + Cj . (8)

132



�ªé® j = m2 + 1, . . . ,m1, â®

ξj = tη1,j + Cj . (9)

�áª÷«ìª¨ ν = C exp

{
t∫

τ

∑
|k|≤2b

ak(β)(iξ)kdβ

}
, â®, ¢¨ª®à¨áâ®¢ãîç¨ ¯¥àè÷

÷â¥£à «¨ ¤«ï ξi, § ¯¨è¥¬® ν = C exp

{
t∫

τ

∑
|k|≤2b

ak(β)(iξ(η, β, c))kdβ

}
, ¤¥

ξ(η, β, c) =
(

βr

r!
ηr,1 + c1,1,r−1

βr−1

(r − 1)!
+ · · ·+ c1, . . . ,

βr

r!
ηr,mr+

+c1,mr,r−1
βr−1

(r − 1)!
+ · · ·+ cmr , . . . , βη1,m1 + cm1 , ξm1+1, . . . , ξn

)
.

�¥å © ξ̄i, η̄1, . . . , η̄r−1 ÷ ν̄ { § ç¥ï ¯à¨ t = τ ¢÷¤¯®¢÷¤® ξi, η1, . . . , ηr−1, ν,
â®¬ã ¯à¨ j = 1, . . . , mr ¬ õ¬®

η̄1,j =
τ r−1

(r − 1)!
ηr,j +

τ r−2

(r − 2)!
C1,j,r−1 + · · ·+ Cr−1,j,1,

ξ̄i =
τ r

r!
ηr,j +

τ r−1

(r − 1)!
C1,j,r−1 + · · ·+ τCr−1,j,1 + Cj .

�ªé® mr + 1 ≤ j ≤ mr−1, â®

η̄1,j =
τ r−2

(r − 2)!
ηr−1,j +

τ r−3

(r − 3)!
C1,j,r−2 + · · ·+ Cr−1,j,1,

ξ̄i =
τ r−1

(r − 1)!
ηr−1,j +

τ r−2

(r − 2)!
C1,j,r−2 + · · ·+ τCr−1,j,1 + Cj

÷ â.¤.
�à¨ mk + 1 ≤ j ≤ mk−1, 1 < k < r,

η̄1,j =
τk−1

(k − 1)!
ηk,j +

τk−2

(k − 2)!
C1,j,k−1 + · · ·+ Ck−1,j,1,

ξ̄i =
τk

k!
ηk,j +

τk−1

(k − 1)!
C1,j,k−1 + · · ·+ τCk−1,j,1 + Cj .

�®ªà¥¬ , ξi = τη1,j + Cj ¯à¨ m2 + 1 ≤ j ≤ m1.
� «®£÷ç® § å®¤¨¬® η̄r−k,j ¯à¨ ¢÷¤¯®¢÷¤¨å j, ν̄ ≡ C. �áª÷«ìª¨ ν̄ = ψ,

â® C = ψ(ξ̄, η̄1, . . . , η̄k−1, ηk).
�ªà¥¬® ¢¨¯¨è¥¬®  à£ã¬¥â¨ ξ̄, η̄1, . . . , η̄k−1, ηk :

(
τ r

r!
ηr,1 +

τ r−1

(r − 1)!
C1,1,r−1 + · · ·+ τCr−1,1,1 + C1, . . . ,

τ r

r!
ηr,m1 +

τ r−1

(r − 1)!
C1,mr,r−1 + τCr−1,mr,1 + Cmr ,

τ r−1

(r − 1)!
ηr−1,1+mr +

τ r−2

(r − 2)!
C2,mr,r−2 + · · ·+ τCr−2,mr+1,1 + Cmr+1,

τη1,mr+1 + Cmr+1, . . . , τη1,m1 + Cm1 , ξm1+1, . . . , ξn,
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τ r−1

(r − 1)!
ηr,1 +

τ r−2

(r − 2)!
C1,1,r−1 + · · ·+ Cr−1,1,1,

ηr,mr

τ r−1

(r − 1)!
+

τ r−2

(r − 2)!
C1,mr,r−1 + · · ·+ Cr−1,mr+1,1,

ηr−1,1
τ r−2

(r − 2)!
+

τ r−3

(r − 3)!
C1,1,r−2 + · · ·+ Cr−2,1,1, τη2,m2 + Cj,m2,1,

η1,m2+1, . . . , η1,m1 , . . . , τηr,1 + C1,1,r−1, . . . , τηr,m1 + C1,mr,r−1,

ηr−1,mr+1, . . . , ηr−1,mr−1 , . . . , ηr,1, . . . , ηr,mr

)
. (10)

�¨ª®à¨áâ®¢ãîç¨ (7){(9), § ©¤¥¬® áâ «÷ Ci,j,k, Cj ÷, ¯÷¤áâ ¢¨¢è¨ ùå ã (10),
  â ª®¦ ã ¢¨à § ¤«ï ν, ®¤¥à¦¨¬®:

ν(t, E) = exp





∑

|k|≤2b

t∫

τ

ak(β)(iξ(η, t− β, c))kdβ



×

×ψ

(
ξ(r) − (t− τ)η(r)

1 +
(t− τ)2

2!
η
(r)
2 + · · ·+ (−1)r(t− τ)r

r!
ηr,

ξ(r−1)−(t−τ)η(r−1)
1 +

(t−τ)2

2!
η
(r−1)
2 +· · ·+(−1)r−1(t−τ)r−1

(r−1)!
ηr−1, . . . , ξ

(1)−(t−τ)η(1)
1 , ξ(m1+1,n),

η
(r)
1 −(t−τ)η(r)

2 +· · ·+(−1)r−1(t−τ)r−1

(r−1)!
ηr, . . . , η

(k)
1 −(t−τ)η(k)

2 +· · ·+(−1)k−1(t−τ)k−1

(k−1)!
ηk, . . . ,

η
(2)
1 −(t−τ)η2, η

(m2+1,m1)
1 , . . . , η

(r)
r−1−(t−τ)ηr, η

(mr+1,mr−1)
r−1 , ηr

)
, t>τ, E∈RN . (11)

4. �®§¢'ï§®ª § ¤ ç÷ (1), (2). �÷¤áâ ¢¨¢è¨ (11) ã (3) â  §à®¡¨¢è¨ ¢÷¤¯®-
¢÷¤ã § ¬÷ã §¬÷¨å, ®¤¥à¦¨¬®

u(t,X)=(2π)−N

∫

RN

exp{i(x(m1+1,n),ξ(m1+1,n))+i(x(m2+1,m1), ξ(m2+1,m1)+(t−τ)η(m2+1,m1)
1 +

+ . . . + i

(
x(mr+1,mr−1), ξ(mr+1,mr−1) + (t− τ)η(mr+1,mr−1)

1 +
(t− τ)r−1

(r − 1)!
ηr−1

)
+

+ i

(
x(r), ξ(r) + (t− τ)η(r)

1 + · · ·+ (t− τ)r

r!
ηr

)
+

(
y
(m2+1,m1)
1 , η

(m2+1,m1)
1

)
+ · · ·+

+
(

y
(r)
1 , η

(r)
1 + (t− τ)η(r)

2 + · · ·+ (t− τ)r−1

(r − 1)!
ηr

)
+ i

(
y
(m3+1,m2)
2 , η

(m3+1,m2)
2

)
+ · · ·+

+ i

(
y
(r)
2 , η

(r)
2 + (t− τ)η(r)

3 + · · ·+ (t− τ)r−2

(r − 2)!
ηr

)
+ · · ·+ (yr, ηr)+

+

t∫

τ

∑

|k|≤2b

ikak(β)ξk(β − τ, η)dβ}ψ(E)dE,

¤¥
ξ(β − τ, η) = (ξ(r) + (β − τ)η(r)

1 +
(β − τ)2

2
η
(r)
2 + · · ·+ (β − τ)r

r!
ηr,

ξ(mr−1+1,mr) + (β − τ)η(mr−1+1,mr)
1 + · · ·+ (β − τ)r−1

(r − 1)!
η(mr−1,mr)

r , . . . ,
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ξ(mr+1,m1) + (β − τ)η(mr+1,m1)
1 , ξ(m1+1,n)).

�ª®à¨áâ ¢è¨áì ¢¨à §®¬ (6), §¬÷¨¢è¨ ¯®àï¤®ª ÷â¥£àã¢ ï ÷ §à®¡¨¢è¨ ¯¥-
à¥¯®§ ç¥ï §¬÷¨å, ®âà¨¬ õ¬® ä®à¬ã«ã:

u(t,X) = (2π)−N

∫

RN

Z(t,X; τ, E)ϕ(E)dE, t > τ,

Z(t,X; τ, E) = (2π)−N

∫

RN

exp
{

i(x− ξ, λ) + i(y1 + x(1)(t− τ)− η1, µ1)+

+ i(y2 + y
(2)
1 (t− τ) +

x(2)(t− τ)2

2!
− η2, µ2)+

+ i(y3 + y
(3)
2 (t− τ) + y

(3)
2

(t− τ)2

2!
+

x(3)(t− τ)3

3!
− η3, µ3)+

+ i(yr + y
(r)
r−1(t− τ) + y

(r)
r−2

(t− τ)2

2!
+ · · ·+ y

(r)
1

(t− τ)r−1

(r − 1)!
+

x(r)(t− τ)r

r!
− ηr, µr)+

+
∑

|k|≤2b

t∫

τ

ak(β)(iλ(β − τ, µ))kdβ

}
dΛ. (12)

� ÷â¥£à «÷ (12) à®¡¨¬® § ¬÷ã §¬÷¨å β − τ = (t − τ)β̄, λ = (t − τ)−
1
2b λ̄,

µ1 = (t − τ)−
2b+1
2b µ̄1, µ2 = (t − τ)−

4b+1
2b µ̄2, . . . , µr = (t − τ)−(r+ 1

2b )µ̄r. � ¬÷áâì
λ̄, µ̄1, . . . , µ̄r, β̄ §®¢ã § ¯¨è¥¬® ¢÷¤¯®¢÷¤® λ, µ1, . . . , µr, β, â®¤÷ äã¤ ¬¥â «ì¨©
à®§¢'ï§®ª Z(t,X; τ, E) § ¤ ç÷ �®è÷ (1){(2) ¬ â¨¬¥ ¢¨£«ï¤:

Z(t, X; τ, E) = (2π)−N

∫

Rn

(t− τ)−
M
2b exp

{
i((x− ξ)(t− τ)−

1
2b , λ)+

+i((y1 + (t−τ)x(1) − η1)(t−τ)−(1+ 1
2b ), µ1) + · · ·+

+i((yr+y
(r)
r−1(t−τ)+y

(r)
r−2

(t−τ)2

2!
+· · ·+y

(r)
1

(t−τ)r−1

(r − 1)!
+

xr(t−τ)r

r!
−ηr)(t−τ)−(2+ 1

2b ), µr)+

+
∑

|k|≤2b

∫ 1

0

ak(τ − (t− τ)β)(iλ∗((t− τ)β, µ))kdβ(t− τ)
}

dΛ, (13)

¤¥ λ∗((t− τ)β, µ) { ¢¨à §, ïª¨© ®¤¥à¦ «¨ § λ(β − τ, µ) ¯÷á«ï § ¬÷¨ §¬÷¨å.
5. �á®¢¨© à¥§ã«ìâ â. �®§ ç¨¬®

I(Λ) = exp



−c0


 ∑

|k|≤2b

1∫

0

ak(β(t− τ) + τ)(iλ∗(t− τβ, µ))kdβ








÷ ®æ÷¨¬® I(Λ) ¯à¨ ¤÷©á¨å Λ, ¢¨ª®à¨áâ ¢è¨ ®§ ç¥ï ¯ à ¡®«÷ç®áâ÷:

|I(Λ)| ≤ C exp



−c0




n∑

j=m1+1

|ξj |2b +
m1∑

j=m2+1

∫ 1

0

|ξj + βµ1j |2bdβ + . . . +

+
mr∑

j=1

∫ 1

0

∣∣∣∣ξj + βµ1j +
β2

2
µ2j + · · ·+ βr

r!
µrj

∣∣∣∣
2b

dβ

)}
; C, c0 > 0,
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 ¡®

|I(Λ)| ≤ C exp



−c0




n∑

j=m1+1

|ξj |2b +
m1∑

j=m2+1

∫ 1

0

ρ2b
1j

∣∣∣∣
ξi

ρ1j
+ β

µ1j

ρ1j

∣∣∣∣
2b

dβ + · · ·+

+
mr∑

j=1

∫ 1

0

ρ2b
rj

∣∣∣∣
ξj

ρrj
+ β

µ1j

ρrj
+ · · ·+ βr

r!
µrj

ρrj

∣∣∣∣
2b

dβ






 ,

¤¥ ρkj =
√

ξ2
j + µ2

1j + · · ·+ µ2
kj .

�«ï ¥¯¥à¥à¢¨å   ª®¬¯ ªâ÷ K äãªæ÷© a0(Λ), a1(Λ), . . . , ar(Λ) , ïª÷ ®¤®-

ç á® ¥ ¯¥à¥â¢®àîîâìáï ¢ ã«ì, ¬ õ¬®
1∫
0

r∑
j=0

(aj(Λ)βj)2bdβ ≥ M0 > 0, ¤¥ áâ « 

M0 § «¥¦¨âì ¢÷¤ 2b, sup aj(Λ) ÷ inf aj(Λ), j = 0, 1, 2, . . . , r.
�®¬ã ¤«ï I(Λ) á¯à ¢¤¦ãõâìáï ®æ÷ª 

|I(Λ)| ≤ C exp{−c0(|ξ|2b + |µ1|2b + · · ·+ |µr|2b)}, Λ ∈ RN . (14)

�ªé® à®§£«ïãâ¨ Λ + iS = (ξ + iΘ, µ1 + iγ1, . . . , µr + iγr), S ∈ RN , S =
= (Θ, λ1, . . . , λr), â® ¤«ï I(Λ + iS) ¢áâ ®¢«îõ¬® ®æ÷ªã

|I(Λ+ iS)| ≤ C exp{−c1(|ξ|2b + |µ1|2b + · · ·+ |µr|2b)+c2(|Θ|2b + |λ1|2b + · · ·+ |λr|2b)},

¤¥ ¤®¤ â÷ áâ «÷ C, c1, c2 § «¥¦¨âì ¢÷¤ 2b, áâ «®ù ¯ à ¡®«÷ç®áâ÷ δ â  ¢¥«¨ç¨
T, n, m1, . . . ,mr , sup |ak(t)|.

�áª÷«ìª¨ I(Λ + iS) { æ÷«  äãªæ÷ï, â® ¯¥à¥â¢®à¥ï �ãà'õ ¢÷¤ I(Λ) ÷áãõ
(«¥¬  11 § [3]). �â¦¥, Z(t,X; τ, E) { ¯¥à¥â¢®à¥ï �ãà'õ ¢÷¤ I(Λ) ¢ â®çæ÷

x− ξ

(t− τ)
1
2b

,
y1 − η1 + x(1)(t− τ)

(t− τ)1+
1
2b

, . . . , (yr − ηr + (t− τ)y(r)
r−1+

+
(t− τ)2

2!
y
(r)
r−2 + · · ·+ (t− τ)r−1

(r − 1)!
y
(r)
1 +

x(r)(t− τ)r

r!
)(t− τ)−(r+ 1

2b ).

�ä®à¬ã«îõ¬® ®á®¢¨© à¥§ã«ìâ â.

�¥®à¥¬ . �ã¤ ¬¥â «ì¨© à®§¢'ï§®ª § ¤ ç÷ (1), (2) ¬ õ ¢¨£«ï¤

Z(t,X; τ, E) = (t− τ)−
M
2b Ω

(
t, τ ;

x− ξ

(t− τ)1/2b
,
y1 − η1 + x(1)(t− τ)

(t− τ)1+1/2b
, . . . ,

1
(t− τ)r+1/2b

(
yr − ηr + (t− τ)y(r)

r−1 +
(t− τ)2

2!
y
(r)
r−2 + · · ·+ (t− τ)r−1

(r − 1)!
y
(r)
1 +

+ x(r) (t− τ)r

r!

))
,

¤¥ Ω(t, τ ; z1, . . . , zN ) { æ÷«  äãªæ÷ï  à£ã¬¥â÷¢ z1, . . . , zN ¯®àï¤ªã §à®áâ ï
q = 2b

2b−1 ¯à¨ ª®¬¯«¥ªá¨å § ç¥ïå æ¨å  à£ã¬¥â÷¢ ÷ â®£® ¦ á ¬®£® ¯®àï¤ªã
á¯ ¤ ï ¯à¨ ùå ¤÷©á¨å § ç¥ïå. �«ï ¯®å÷¤¨å á¯à ¢¤¦ãõâìáï ®æ÷ª 

|Dk
xDl

yZ(t,X; τ, E)|≤Ckl(t− τ)−
M+|k|+l̃

2b exp

{
− c1

[ ( |x− ξ|
(t− τ)1/2b

)q

+
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+
( |y1 − η1 + x(1)(t− τ)|

(t− τ)1+1/2b

)q

+ · · ·+
(∣∣∣yr − ηr + (t− τ)y(r)

r−1 +
(t− τ)2

2!
y
(r)
r−2 + · · ·+

+
(t− τ)r−1

(r − 1)!
y
(r)
1 +

x(r)(t− τ)r

r!

∣∣∣ (t− τ)−(r+ 1
2b )

)q
]}

,

¤¥ Ckl, c1 { ¤®¤ â÷ áâ «÷, ïª÷ § «¥¦ âì ¢÷¤ sup |ak(t)|, T, n, m1, . . . ,mr, δ,
|k| = k1 + · · ·+ kn, l̃ =

∑r
j=1 |lj |(2bj + 1), t > τ ≥ 0, X, E ⊂ RN .

� ¢¨¯ ¤ªã b = 1 æ¥© à¥§ã«ìâ â ®¤¥à¦ ¨© ¢ [2], ¯à¨ r = 2 { ¢ [1].

1. � «¨æª ï �. �. �ã¤ ¬¥â «ìë¥ à¥è¥¨ï ®¤®£® ª« áá  ¢ëà®¦¤ îé¨åáï ¯ à -
¡®«¨ç¥áª¨å ãà ¢¥¨© // �à¨¡«¨¦¥ë¥ ¬¥â®¤ë ¨â¥£à¨à®¢ ¨ï ¤¨ää¥à¥æ.
ãà ¢¥¨©. { �¨¥¢: �¨¥¢. ¯¥¤¨-â, 1973. { �. 109{130.

2. � «¨æìª  �. �. �à® áâàãªâãàã äã¤ ¬¥â «ì®£® à®§¢'ï§ªã § ¤ ç÷ �®è÷ ¤«ï
¥«÷¯â¨ª®-¯ à ¡®«÷ç¨å à÷¢ïì, é® ã§ £ «ìîîâì à÷¢ïï ¤¨äã§÷ù § ÷¥àæ÷õî //
�÷á.  æ. ã-âã ý�ì¢÷¢. ¯®«÷â¥å÷ª þ. �¥à. �à¨ª«. ¬ â¥¬ â¨ª  { 2000. { ü 411.
{ �. 221{228.

3. �©¤¥«ì¬  C. �. � à ¡®«¨ç¥áª¨¥ á¨áâ¥¬ë. { �.: � ãª , 1964. { 443 á.

� ��������������� ������� ������ ����
��� ������������ �� ������������� ����������
����� ���������� ��������������� ���������
���� ����������� ������������� �������

�®áâà®¥® ¨ ¨áá«¥¤®¢ ® äã¤ ¬¥â «ì®¥ à¥è¥¨¥ § ¤ ç¨ �®è¨ ¤«ï ¢ëà®¦¤ îé¥£®-
áï ¯® ¯à®¨§¢®«ì®¬ã ª®«¨ç¥áâ¢ã £àã¯¯ ¯¥à¥¬¥ëå ¯ à ¡®«¨ç¥áª®£® ãà ¢¥¨ï â¨¯ 
�®«¬®£®à®¢  ¯à®¨§¢®«ì®£® ¯®àï¤ª .

ON FUNDAMENTAL SOLUTION OF CAUCHY PROBLEM
FOR DEGENERATED ACCORDING TO ARBITRARY NUMBER
OF GROUPS OF VARIABLES OF PARABOLIC
KOLMOGOROW-TYPE EQUATION OF ANY ORDER

We constructed and researched the fundamental solution of Cauchy problem Kolmogorow's
type parabolic equation of any order with degeneration by any number of groups of variables.
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